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A radiation evaluation was performed on CD3S4EC4053 (Analog Multiplexer/Demultiplexer) ta determine the total

dose tolerance of these pars. A brief summary of the test results is provided below. For detailed information, refer
to Tables I throngh IV and Figure 1.

The total dose testing was performed using a cobalt-60 gamma ray source, During the radiation testing, two parts
were jrradiated under bias (see Fipure 1 [or bias configuration), and one part was used as a control sample, The
total dose radiation levels were 2, 5, 10,15, 20 and 50 krads*. The dose mte was belween 074 and 1.50
krads/hour, depending on the tota! dose level (see Table IT for radiation schedule). After the 50 krad irradiation,
parts were annealed at 25°C for 168 hours, after which the parts were anncaled at 100°C for 168 hours. After each
radiation exposure and annealing treatment, parts were clectricaily tested according to the test conditions and the
specification limits** listed in Table 1. Electrical tests included six functional tests at 1.0 MEz; two at V. =2.0
V,.twoat V=43 Vandtwoat Vi, =060 V.

All parts passed initial clectrical measurements. Baoth irradiated parts passed all electrical and functional tests up
to and including the 2 krad irradiation level. At the 5 krad irradiation level, both irradiated parts (8/N 51 and 52}
exceeded the maximum specification limits of £ 2 pA for IIZON_2, with readings of -2.99 pA and 338 pa,
respectively. After the 10 krad irradiation, both irradiated parts exceeded the maximum specification limit of £1 p
A for IIZON_1, with readings of -3.17 pA and -3,90puA and continued to exceed the maximum specification fimit
for TIZON 2, with readings of -8.58 and -10.16 pA. After the 15 krad irradiation, the same failures continued,
with readings of -6 57 pA and -8.40 pA for DZON_1 and -13.73 pA and -16.66 wA for IZON_2. In additien, S/N
52 exceeded the maxdimum specification Ymit of 41 pA for HZOFF_1, with a reading of 1.41 pA. After the 20
krad irradiation, both irradiated parts exceededed the specification limits of +1 pA for TZ0ON 1 and ZOFF 1,
and 32 pA for IIZON_2 and IIZOFF_2, with maximum readings of -7.34, 3.37, -14.85 and -2.74 pA, respectively.
After the 50 krad irradiation, the same failures continucd, with rcadings of 62.40, 68,10, 36,84 and -50.47 pA,
respectively. In addition, at the 50 krad tevel, both parts failed functional test # 4 (Vec =20 V).

After annealing for 168 hours at 25°C, both irradiated parts continued to fuil IIZON_1, [IZOFF_1, IZON_2 and

IZQFF_2, with maximum readings of 2434, 233pA, 12.51pA and 15.08uA. Both irradiated parts pas;ed all
functional tests at this level, Both parts passed all uther electrical tests, including the functional tests at 4.5V and
GV, throughout all irradiation and annealing steps.

After annealing for 168 hours at 100°C, no rebound effects were cbserved.

*The term rads, as uscd in this document, weans rads{silicon), All radiation levels ciled are cumulative.
*+These are manufacturer's non-irradiation data specification limits. No post-iradiation limits were provided by
the manufacturer at the time these tests were performed.
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Table 1V provides a summary of the functional te:. resulls, as well as the mean and standard deviation values for
each parameter after different irradiation exposures 2nd annealing steps,

Any further details about this evaluation ¢an be obtained upon request, [f you have any questions, please ¢all me at
(301) 731-8954, -

ADVISORY ON THE USE QF THIS DOCUMENT

The information somainsd in this document has best developsd selely for the purpess of providing
peneral puidance 1o employess of the Goddard Space Flight Center (GEFC).  This documment may be
distributed outside GEFC only as a courtssy to olher povernmenl agencics and costractors. Any
distribution of this document, or application or use of the information contained hercin, is cxpressly
condilional upon, and is subject to, the fellowing understandings and limitations:

(2} The infarmation was developed for peneral guidanes only and is subject to change at any time;

£} The mformation was developed under wnique GSFC laboratoy conditons which may differ
sulstantially [fom outside conditions,

{=) GEFC doss not warrant the accuracy of the information when applied or used under other than
unique GEFC laboratory conditions;

(d) The information should not be constrasd as a reprasentation of product performances by sither GSFC
or the manufactirer

(¢) MNeither the United States government nor any person acting oo hehalf of the Lnited States

povernment assumes any liability resulting fram the application er pse of the information,



TaABLE 1. Part Informaiion

Generic Part Number;

ISTR/SOHOMELIAS
Part Nutnber.

ISTP/SCHO/CELIAS
Control Mumber:

Charge Number
tammfacturer:
Lot Date Code:
Quantity Tested:

Serial Number of
Control Sample;

Senal Numbers of
Fadiation Samplas:

Part Function:
Part Technology:
Package Style:
Test Equipment:

Test Enginger:

MHC4053

CDS4HC4053F/3A

10468
42954
Harms

Y332

30

51, 52

Analog Mulliplexer/Demnltiplexer
CMOS

16-pin DIP

Sentry 5-50

T. Scharer



TABLE I, Radiati~n Schedule for 54114053

EVENTS DATE

1) INITIAL ELECTRICAL MEASUREMENTS 04/22/94
2) 2 KRAD IRRADIATION (010 KRADSHOUR) 05/02/94
POST-2 KRAD ELECTRICAL MEASUREMENT 035/03/94
3) 3 KRAD IRRADIATION (0.17 KRADS/TIOUR) (5/03/94
POST-5 KRAD ELECTRICAL MEASUREMENT 05/04/94
4) 10 KRAD [RRADIATION (0.25 KRADS/HOUR) 05/04/94
POST-10 KRAD ELECTRICAL MEASUREMENT 05/05/94
3} 15 KRAD IRRADIATION (0.25 KRADS/HOUR) 03/05/94
FOST-15 KRAD ELECTRICAL MEASUREMENT 05/06/94
6) 20 KRAD IRRADIATION (0074 KRADS/HOUR) 05/06/94
POST-20 KRAD ELECTRICAL MEASITREMENT 05/09/94
71 50 KRAD IRRADIATION (1.50 KRADS/HOUR) 05/09/94
PQST-50 KRAD ELECTRICAL MEASUREMENT 05/17/94

(The 50 krad irradiation was completed on 05/10/94. The parts were stored under bias at 25°C until being tested
on 05/17/54, due to difficulties with test equipment.)

8) 168-HOUR ANNEALING @25°C 05/17/94
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 06/01/94

{Parts were stored under bias at 25°C for approximately 360 hours due to test equipment problems.)

2) 168-HOUR ANNEALING @100°C** 06/01/94
POST-168 HOUR ANNEAL ELECTRICAL MEASUREMENT 06/08/94

PARTS WERE IRRADIATED AND ANNEALED UNDER BIAS, SEE FIGURE 1.

*High temperature annealing is performed to accelerate long term time dependent effects (TDE), namely, the
“rebound” effect due to the growth of interface states after the radiation exposure, For more information on the
need to perform this test, refar to MIL-STD-833D, Method 1019, Para. 3.10.1.
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TABLEIV: Summary of Electrical Measurements after
Total Dose Exposures and Annealing for CD534HC4053 /1

Total Doze Exposure (krads) Apnealing
Initials 2 5 10 15 20 50 168 hrs L&B hrs
Spec. Liw./2 @25°C @i0geC
Paramekexrs/2 min _ max [mean  sd sd sd |mean sd |mean  sd
ROK_1 A Chms| ¢ 160 . R 1.9 (81.7] 9.9 [ 82.6] 4.3
RON 1 B Chma|~ 0 | 1860 1.1 1.7 [78.2] 8.4 | 108 1
R ON 2 A Ohms[ o | ize .0 1.7 |a8.1 ] 5.0 [96.7 ¢ a7
R ON_2 B Ohms| © 120 4.9 1.0 55.1 .0 8l.7 3.7
R_FERAK 1 Oims a 200 2.8 3.3 124 12 142 17
R_PEPK 2 Otms| 0 130 . 3.9 5.5 |76z | 1.2 858 Z.«
IIH uf) -1 1 G a C g C ) u
IIL vAl -1 1 a a G Ry G U C
ITZON 1 A uh| -1 1 a 1.3 23 [1.7E4|3.7Ea| O B
IIZON 1 B wA| -1 1 Q 2.7 4.5 | -42.2] 32 [-0.14] 18
TIZON_2_A ua[ -2 2 0 .51 15 | 4.77 [ 5.3 i C
IIZCN 2 B uk| -2 2. 2 5.0 T E |-1.78B| 6.4 |-2.55( 2.3
ITZOFEF 1 uh{ -1 1 0 . 24 £418 | 2. 8E4 T L1
IIZOFF ) unl| -1 1 0 .99 6 | -199 | 108 o C
TIZOFF_2_ un| -2 z 0 .57 12§ 3.39[ 4.3 C 0
ZIZOFE 2 uny -2 b 0 1.1 18 1.72 1.9 G o
ICCH 1 LLEY 0 160 0 3.5 43.¢2 B.3 0.71 .20
IcCL_ 1 Wk Q 164G [+ E.6 a4 64d.1 12 R 3 .42
ICCH_2 nal o 320 [ 7.1 kL 10.5 1¢ .15 | 2.0
iccL 2 uhk| © 320 ¢ 12 I4 110 d 25,0 =0
TPHL_ 2V naec 0. 60 47 . B4 i 6.8 1.5 13.8 2.4
TPLH_2V nsao 0 80 2.1 1.2 3.2 | 161 1.2 14.8 5.9
IPHL_4B5V nase ¢ 12 47 - L3110 g ) 1201 .44
TPLH_4P5V nsec a 12 -E5 .al LL0 0.46 IE 9.1% i.2
TPHL_&V naec 0 10 .93 .BE PR 9.Z28 g0 5.80 31
TPLH_ &V naec a 10 .29 .23 - 7.44 13 1.7 90 54




TABLE IV (Cont.): Summary of Electrical Measurements after

Total Dose Exposures and Annealing for CD54HC40353 /1

Total Dose Expasure {krads) Anneal ing
Initials 2 5 10 15 20 50 16E hre 168 hrs
Spec. Lim./3 @590 Z100+C

Paranmeters min max |mean sd mean  sd n mean £33 |mean  sd
TPHZ 2V naec| 0 | 210 [.a33. 1.6 {AJIES 3 ieL [ 17 | 115 [ 4.7
IPLZ 2V nsec| 0 210 } 161 | 9.6 |3.3E5:<.78%
I‘PHE_-iE'SV naegg 0 £10 L0 29.4d e.0 32n1i LT3
TPLE 4PSV nsec| 0 12 .56 35.7 [ .61 | 3.9 1 2.4
TEHZ &V nasc [V} 42 .74 23.4 1.3 24.% LR
TPLZ &V nasc 0 o .45 26.0 .48 23.:2 1.8
TPIH_2V naec 4] i6 =5 2z 34 144 21
TPEL_2V nsec| 0 220 1.5 263 | 38 [3.3B514.7ES
TPZH_:IPS‘J nsec 0 227 .36 26.0 3.6 [ 25.0 1.3
TPZL 4P5V nsec i) 14 .32 20.5 zz | z6.8 1.6
TPZH_GV nsec| 0 14 33 19.2 | 1.6 | 18.8 | .32
TPZL_ 6V nsec| 0 37 .28 1.9 | .-7 | 18 g
FUNC1, 2.0V, 1 MHz - - PARSS 3F5S
FUNCZ, 4.5V, 1 MHz - - ~BRES "TASS
FUNC3, &,0V, 1 MHz - - HASE, PAZS
FUNCY, 2.0V, 1 MH=z - - ZASS BFRSES
FUNCS, 4.5v, 1 MEz - - ‘FRES PRES
FUNCE, 4.0V, 1 MHz - - PRSS BRSE

=/ The mean and standard deviation walues were caleculated cver the three parts irradiated inm this Eesting.
Tha control sampla remained constant throughout the testing and is not included in this rakie.

2/ In the functional tests, "PASS* means that all samples passed this functiomal teat at this radiaticn or
atnealing level, "FAIL" means that all samples Failed thia teskt at this radiation or ammealing lewvel, and
"nP/mF* means that n samples passed at this level and m samples failed at this level,

1/ These ara manufacturex's non-irradiated data sheet specification limits. No post-irradiation
limira ware provided by the manufacturer at the time the teats wers performed.
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Tabte 1. Elevinical Characteristics of S4HC4051

----—--_____..____...____.-_4.___..__—-__-H...._____.....,__.___..____,.___

FUNCTIONAL TESTS PERFCRMED @ —=7==--
CATAMEIER  yEC VIL VI CONDITIONS  RINS 53¢ < Ta < 1125c
A0sA1,80,81,C0,C1 ARE DRIVEN AS INPUTS: AN,8N. oM ARE COPPARED AS OUtPUTS
RREDE LN Y Db pessnmmaranes it wes,

. - - =1 .y . H» ¢ o
FUNCT 3 a8y -3V 215 FReas] :B88RGE ALL 140 A T IE 1A YoH3S §eY
AN¢BN,CN ARE DRIVEM AS [NPUYS! AO.A1.80,B81,00,C1 ARE COMPARED AS QUTPUTS
FUNET 4 2.0V 3.3v 1.?v FREQ=1.838HHZ ALL 170 vuLcl.og . vou>3.g¥
FUNCT § 4.5V d.9v  3.15v FrReEe=1I000MHT ALL 170 VGL<2.25V, VaH>2. 08y
FUNCT & 6.0V 1.2v 4.2V FREG=1.000MHI ALC 170 VOL<3.0V - VOHM3.0V
_________ DC_PARANETRIC TESTS PEEEQREED ST
PARAMETER ¥CC  VEE  VIL VIH  CONDITIONS PINS +25¢
=SS oEE=ZEEZE === _——= === === EE R 1 =5 F F ¥ H-T
RLON_I_A 4.5y OV 0.9V 3.15v ¥%§?ﬁisv oUTS >+0,00HMSE, <+T&DOHNS
R_ON_1_8 4.5¥ . OV 0.9Y 3.15v ¥5§?ﬂ'°” ouTS >+0.00HMS - . <+1600RMS
R_ON_2_A 4.5Y —4.5V 0.9V . T.15y ¥557M 5y QuTS >+0.00HNS, <+1200HNE
R_ON_2_8 4.5V =4.5V 0.9V 3.15Y gés;;i .0V oUTS >+0.00HMS, <+1200HKS
PARAMETER YCC  VEE  VWIL  VIH  CONOITIONS PINS -55¢,+125¢
RE======= === ==x ==0 === —EEmTmmoE e - T EMoEEEBR=
R_ON_1_A 4.5v OV 0.9Y¢ 3.15v ¥é§?ﬁ;5v QUTS >+0.00HMS, <+2400UMS
R_ON_1_3 4,5y v 0.9V 3,15y ¥é§Tgiuv CuTs >+0 . 00HHS, <+2400HNS
R_ON_2_A 4.5V —4.5V 3.9Y 3.15v ¥é§7ﬁﬂsu ouTs >+0.00HMS, <+18§00HKS
R_ON_Z2_B 4.5V =4.5Y 0.9V 3.15y ¥é§?;g.0v 0uTs >+0.00HMS, <+1800HMS
PARAMETER VCC  VEE  VIL VIH  CONDITIGNS PINS +25¢
ESSEsos== === === EALD 3 = ——r 5 & ¥ B
RUPEAK_T £.5¥ OV Q.9Y 3.15v IG‘1HA ouTS >0, GGHHS; <+2000HNS
ROPEAK_2 4.5V =4.5 0.9V 3 ¥§$=UVGTU -V IN D'SU TNCRENENT QUMS, <*+1300HNS
- - : * : “v13=-1951"0 4.5y 10 iy :NcgsnenTs'
PARAMETER VCC  VEE  vIL  VIH E?EEIIEQES __Eiﬂﬁ_ D230 ST < iasc.
R_PEAK.Y 4.5V OV 0.9Y 3.15Y 10=1A4 U >¥6'66Hﬁs, <¥3000KNs
VISlUV TQ 4 5V IN D sv INCREMENTS

ROPEAK_2 4.5V ~4.5 (.%V 3.15V T0=1M oUTS >+0.00HMS, <+1950HKNMS
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Table Il {Cont.) Elec/rical Characteristics of S4HC4053
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Figure 1. Radiaiion Bias Circuit for 5dHC4053
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1) V€= 46,0 VDC + 600 mV

2) AllR=62%k_=£109%, /4 W (minmum).



